ACE inhibitor improves insulin resistance in diabetic mouse via bradykinin and NO.
Improvement of insulin resistance by ACE inhibitors has been suggested; however, this mechanism has not been proved. We postulated that activation of the bradykinin-nitric oxide (NO) system by an ACE inhibitor enhances glucose uptake in peripheral tissues by means of an increase in translocation of glucose transporter 4 (GLUT4), resulting in improvement of insulin resistance. Administration of an ACE inhibitor, temocapril, significantly decreased plasma glucose and insulin concentrations in type 2 diabetic mouse KK-Ay. Mice treated with temocapril showed a smaller plasma glucose increase after glucose load. We demonstrated that temocapril treatment significantly enhanced 2-[3H]-deoxy-D-glucose (2-DG) uptake in skeletal muscle but not in white adipose tissue. Administration of a bradykinin B2 receptor antagonist, Hoe140, or an NO synthase inhibitor, L-NAME, attenuated the enhanced glucose uptake by temocapril. Moreover, we observed that translocation of GLUT4 to the plasma membrane was significantly enhanced by temocapril treatment without influencing insulin receptor substrate-1 phosphorylation. In L6 skeletal muscle cells, 2-DG uptake was increased by temocaprilat, and Hoe140 inhibited this effect of temocaprilat but not that of insulin. These results suggest that temocapril would improve insulin resistance and glucose intolerance through increasing glucose uptake, especially in skeletal muscle at least in part through enhancement of the bradykinin-NO system and consequently GLUT4 translocation.